Background: The current study aimed to explore the correct recognition of mental disorders across dementia, alcohol abuse, obsessive compulsive disorder (OCD), schizophrenia and depression, along with its correlates in a nursing student population. The belief in a continuum of symptoms from mental health to mental illness and its relationship with the non-identification of mental illness was also explored. Methods: Five hundred students from four nursing institutions in Singapore participated in this cross-sectional online study. Respondents were randomly assigned to a vignette describing one of the five mental disorders before being asked to identify what the person in the vignette is suffering from. Continuum belief was assessed by rating their agreeableness with the following statement: "Sometimes we all behave like X. It is just a question of how severe or obvious this condition is". Results: OCD had the highest correct recognition rate (86%), followed by depression (85%), dementia (77%), alcohol abuse (58%) and schizophrenia (46%). For continuum belief, the percentage of respondents who endorsed symptom continuity were 70% for depression, 61% for OCD, 58% for alcohol abuse, 56% for dementia and 46% for schizophrenia. Of concern, we found stronger continuum belief to be associated with the non-identification of mental illness after controlling for covariates. Conclusions: There is a need to improve mental health literacy among nursing students. Almost a quarter of the respondents identified excessive alcohol drinking as depression, even though there was no indication of any mood symptom in the vignette on alcohol abuse. Further education and training in schizophrenia may need to be conducted. Healthcare trainees should also be made aware on the possible influence of belief in symptom continuity on one's tendency to under-attribute mental health symptoms as a mental illness.
Background
Mental health literacy (MHL) is the knowledge and beliefs about mental disorders that influence recognition, treatment and prevention. The US Institute of Medicine (IoM) defined health literacy as "the degree to which individuals have capacity to obtain, process and understand basic health information and services needed to make appropriate health decisions" [1] . Close to 50% of the US population reported lifetime prevalence of at least one mental disorder while nearly 30% reported at least one 12-month mental disorder [2] . The Global Burden of Disease Study (GBD 2010) estimated that mental, neurological and substance use disorders accounted for 10.4% of global disability-adjusted life years (DALYs), 2.3% of global years of life (YLLs) lost to premature mortality and 28.5% of global years lived with disability (YLDs), making them the leading cause of YLDs [3] . With the high prevalence and the significant proportion of disease burden due to mental illnesses, the concept of mental health literacy thus becomes crucial as knowledge about mental health diseases serves as a prerequisite for early recognition and intervention in mental disorders.
Studies have shown that many members of the public cannot understand the meaning of psychiatric terms or correctly recognize mental health problems [4, 5] . Physicians and healthcare professionals therefore play an important role in detecting mental disorders in the society as they are the individuals whom the public will first seek help and treatment from. However, mental health problems and existing mental disorders often remain undiagnosed in the primary care setting [6, 7] . In one study, only 23% of a surgical patient population was accurately identified by the surgeons and nurses for their substance abuse, with the lack of time and knowledge being the reasons for this low recognition rate [8] . In addition, patients may often present with somatic complaints that mimic those of a diagnosed medical condition, hence complicating the diagnosis of a mental disorder. This is evident in the case of diagnosing depression among elderly, where the similarity of symptoms of depression to those of dementia, or the presence of a medical condition may override the symptoms of depression [9] . A mental health literacy study among psychiatrically and generally trained nurses employed in a psychiatric hospital has also revealed that despite the training received, the depression vignette was commonly defined as "stress" instead of a psychiatric diagnosis [10] . Those in the field of medicine or nursing have since realized the importance of mental health literacy and have embarked on more proactive approaches in educating and training healthcare students in the area of psychiatry and mental health [11] .
Mental health has been traditionally believed to exist on a continuum, with mental well-being at one end of the continuum and mental illness at the other end. Evidence has shown that one can suffer from symptoms of mental illness on a continuum [12, 13] . In other words, while a proportion of the general population might not have met the criteria for a full blown mental disorder, they would have experienced one or more symptoms associated with mental disorders during their lifetime. Studies have also found the belief in a continuum of symptom experience to be associated with less stigmatizing attitudes towards those with mental illnesses [14, 15] . Stigmatization of mental illness has been conceptualized as a process of multiple, interrelated steps and central to this, it is the separation between "us" and "them" that leads to the negative emotional reactions and eventually, discrimination and devaluation of the person with mental illness [16] . Individuals who endorsed stronger continuum belief or agreed that mental health problems are also experienced by many, sometimes are less likely to perceive this differentness between those with and without mental illnesses. In line with this notion, stronger continuum belief could also possibly cloud one's likelihood to diagnose someone who develops signs and symptoms of mental health problems as having a clinically significant mental disorder. Therefore, we hypothesized that stronger continuum belief would be linked to the non-identification of mental illness in our study.
The current study therefore aimed to examine: (1) the correct recognition rates and continuum beliefs of psychiatric symptoms across five diagnostic conditions namely dementia, alcohol abuse, obsessive compulsive disorder (OCD), schizophrenia and depression, (2) the correlates of correct recognition, (3) the correlates of continuum belief and finally, (4) the relationship between continuum belief and non-identification of mental illness in a nursing student population in Singapore.
Methods

Study participants
Students enrolled in four nursing institutions in Singapore were invited to take part in a web-based survey via school email or verbal dissemination by staff personnel during class. A total of 500 students were recruited from the period of April to July 2016. Quota limits were set to ensure adequate participation of students from each of the institutions and across their academic years. Implicit informed consent was obtained. The study was approved by the ethics committee of the relevant institutional review board. Participants received a Starbucks card with monetary value of $20 upon completion of the study.
Questionnaire
Sociodemographic data (age, gender, ethnicity, household income, current education, professional year) and other information pertaining to the mode of their training in psychiatric nursing (e.g., lecture and small group teaching, clinical placement) were collected using a structured questionnaire. A vignette based approach modeled on the Depression Literacy Questionnaire by Jorm et al. (1997) [5] was adopted to determine the level of mental health literacy among the target study population. Participants were presented with a vignette describing an individual "X" with a specific disorder before completing subsequent questions. They were asked to indicate if they feel the symptoms described in the given vignette were a cause for concern or worry, followed by responding to an open-ended question on what they think X is suffering from. Next, participants were further asked to rate their agreeableness with the following statement: "Sometimes we all behave like X. It is just a question of how severe or obvious this condition is" on a 5-point Likert-scale from (1) strongly disagree to (5) strongly agree. A higher score indicates stronger belief in a continuum of symptom experience. Lastly, they were asked if anyone in their family or close circle of friends ever had problems similar to X and if they had any experience (e.g., volunteering, training) in dealing with a person who has a problem like X for the respective vignette they received.
Vignettes
A total of five vignettes were used for the current study to describe dementia, alcohol abuse, OCD, schizophrenia and depression. These vignettes were developed through consultation with experienced research psychiatrists and approved by a panel of senior clinical psychiatrists to ensure that each disorder satisfied the DSM-IV criteria. Detailed information on the development of these vignettes can be found in a study conducted among the general population in Singapore [17] . Depression, alcohol abuse and OCD were selected as they were identified as the top three most prevalent disorders in the local population [18] while dementia and schizophrenia were included as local data has also made a strong case for their early detection and treatment [19, 20] . To eliminate inter observer variations and biases, the five vignettes were randomly assigned by the computer to the participants such that each participant only received one vignette and each vignette was administered to 100 participants. Chi-squared analyses were run separately to confirm the absence of unequal distribution of vignette allocation across all sociodemographic and education related factors among the participants.
Coding of open-ended responses
Response was coded as "Correct recognition" if the respondent was able to accurately name the specific condition. In the case of an ambiguous response, two of the authors (ES and MS) would come to a consensus on how the response would be coded. "Disorder specific symptoms" refers to amnesia, short term memory, confusion for dementia, germophobia, anxiety for OCD, and hallucinations, delusions, paranoia for schizophrenia. "Not an illness" refers to, for example, the lack of selfcontrol, anger management problem, or feelings of insecurity and anxiousness. The response categories reported include only those that have been endorsed by at least 5.0% of the students in a single vignette.
Power calculation and statistical analyses
Based on a previous study looking at the mental health literacy conducted in the general population in Singapore [17] , the overall correct recognition rate of specific conditions was 43.7% using single proportion formula with precision set at 5%. A sample size of 378 participants would therefore be required to ensure adequate power for the study. In all, 500 responses were received from all the institutions and included for further analysis. Statistical analyses were performed using IBM SPSS, version 23. Descriptive statistics were tabulated for the overall sample. Frequency and percentage were calculated for categorical variables, while mean and standard deviation were calculated for all other continuous variables. Multiple logistic regression was performed to determine correlates of correct recognition of mental disorders while multiple linear regression was conducted to examine the correlates of continuum belief (belief that problem is also experienced by others) in our sample. We have also examined the relationship between continuum belief and the non-identification of mental illness after adjusting for covariates using multiple logistic regression. Statistical significance was set at p < 0.05 level.
Results
The characteristics of the sample are displayed in Table 1 . The majority of the students were in the younger age group (<21 years old), females, Chinese and had a monthly household income of $4000 and above. A large proportion of students undertaking diploma certification were recruited as they represent the bulk of the nursing student population in Singapore. Most of them had completed their psychiatric nursing training through lectures and small group teaching (79.8%), as well as clinical placement (60.6%). 25.0% had an experience dealing (e.g., through volunteering, training) with someone like the person they had read about in their assigned vignette while 34.8% of them had friends or family members with problems similar to person "X". Table 2 shows the percentage of students mentioning each category to describe the problem in the vignette assigned to them. The correct recognition rates across the five vignettes-dementia, alcohol abuse, OCD, schizophrenia and depression were 77.0%, 58.0%, 86.0%, 46.0% and 85.0% respectively. 'Depression' was the term used most often to describe the other four vignettes (apart from their correct recognition and disorder specific symptoms), with 23.0% describing "alcohol abuse" as such. The person X in the "dementia" and "alcohol abuse" vignette were described as suffering from a medical problem by 1.0% and 3.0% of their respective sample and these were rated under irrelevant responses. Table 3 shows the correlates of correct recognition in the sample. Those of the Malay ethnicity were less likely to correctly identify the mental disorder compared to the Chinese. Nursing school factors such as the years spent in nursing education or the training in psychiatric nursing (e.g., the attendance of clinical placement, lecture and small group teaching) were not significantly associated with the correct recognition of mental disorders. All four vignettes-depression, dementia, OCD and alcohol abuse had higher odds of being correctly recognized compared to the schizophrenia vignette. Those having experience dealing with someone who had a problem similar to the assigned vignette were also more likely to correctly recognize the mental disorder compared to their counterparts. Table 4 presents the correlates of continuum belief of mental disorders. Our findings revealed that students in the 2 nd and 4 th year of their nursing education were less likely to endorse a belief in a continuum of symptom experience compared to 1 st year students. Those who received the depression and OCD vignettes were morely likely to perceive a continuum of symptom experienced than those who received the schizophrenia vignette. In addition, those who had close friends and family members with problems similar to "X" were more likely to have stronger continnum belief than those without.
A total of 65 participants (13.0%) in the entire sample did not identify the condition in the vignette as a mental illness and these include those in the categories of "disorder specific symptoms", "psychosocial stress", "not an illness", and "not sure/irrelevant response". After controlling for all confounding variables, we found higher continuum belief score to be significantly associated with the identification of the condition in the assigned vignette as a non-mental disorder (Table 5) . Compared to all other vignettes-depression, dementia, OCD and alcohol abuse-schizophrenia was also less likely to be recognized as a mental disorder.
Discussion
The current study seeks to explore the recognition and perception of mental disorders within the nursing student population in Singapore via a vignette approach. Comparison was made across five diagnoses namely depression, dementia, OCD, alcohol abuse and schizophrenia, which were selected for reasons such as their prevalence and clinical impact within the local general population.
Correct recognition of mental disorders
Expectedly, our study revealed higher correct recognition rates across most diagnoses among the nursing students compared to the general population in Singapore who were assigned the same vignettes in another study [17] . The greatest difference was reported in the vignette for OCD (86.0% vs 28.7%), followed by schizophrenia (46.0% vs 11.5%), depression (85.0% vs 55.2%), and dementia (77.0% vs 66.3%). The recognition rates for alcohol abuse were almost similar (58.0% vs 57.1%).
The recognition for schizophrenia was the lowest among the five mental disorders in the nursing population with less than 50% of them being able to correctly recognise it. While the recognition for schizohprenia was also the lowest in the general population compared to the other four diagnoses [17] , trained nurses at a psychiatric hospital were able to more accurately diagnose schizophrenia compared to depression and mania [10] . Near to a fifth of the students were able to identify at least one of the symptoms such as hallucination or delusion presented in the entire vignette but did not recognise X as suffering from schizophrenia nor a mental illness. Despite being the vignette associated with the lowest continnum belief score (i.e., we do not tend to behave like X), students also did not seem to recognize schizophrenia as a mental disorder compared to the other four vignettes contrary to our hypothesis. This may suggest a critical lack of understanding for schizophrenia as a mental disorder in this group despite the training in psychiatric nursing received.
It was noteworthy, that the nursing students did not perform much better in term of their recognition for the alcohol abuse vignette. Almost a quarter of the students who received the vignette on alcohol abuse/dependence misidentified the excessive alcohol drinking as depression even though there was no indication of any mood symptom within the vignette passage. These students might have possibly looked beyond the presenting symptoms and perceived depression as the the underlying cause for the alcohol abuse. In other words, the drinking behavior was deemed to be a sign of depression, instead of being a disorder itself. In addition, the misidentification could be influenced by their knowledge of the high comorbidity and strong association between alcohol use disorder and depression based on past research studies [21] [22] [23] . While the identification of either depression or alcohol use disorder should lead to further inquiry into the symptoms of the other in clinical practice, the problem of misdiagnosis may impede the formulation and delivery of effective treatment for individuals with alcohol use disorder. This can have significant potential implications for healthcare providers. Our analysis also revealed that students of the Malay ethnicity were less likely to correctly identify the mental disorders compared to the students of Chinese ethnicity. Again, this phenomenon has also been reflected in the general population where the Malays and the Indians were more likely to describe certain disorders such as dementia as "not a disorder" or use disorder specific symptoms [17] . One possibility suggested was that these ethnic groups may have normalized or attributed the manifestations of certain mental disorders to reasons other than a disease state. Data in our sample also suggests that Malay students tend not to recognise the vignettes as mental disorders compared to the Chinese although this is not significant (p = 0.092). Nevertheless, more research would need to be done to explore the underlying causes or tendencies for such ethnic differences in the recognition of mental problems.
Continuum belief of mental disorders and its association with mental illness identification
While comparing continuum belief across the five mental diagnoses, we found the percentage of those who believe in a continuum of symptoms to be the lowest for schizophrenia compared to the other conditionsschizophrenia (46.0%) followed by dementia (56.0%), alcohol abuse (58.0%), OCD (61.0%), and depression (70.0%). Compared to the data from the general population in Singapore, the finding is almost similar in terms of their order (except dementia) but not the magnitude: schizophrenia (32.7%), alcohol abuse (35.6%), OCD (36.8%), dementia (46.8%) and depression (57.9%) [24] . Other studies have also found a lower agreement or percentage of respondents who belived in a symptom continuity for schizophrenia compared to depression [14, 15, 25] . The symptom continuity score for alcohol abuse was the next lowest after schizophrenia. The percentages of respondents who agreed with symptom continuity were found to be similar for schizophrenia (26%) and alcohol abuse (27%) in one study [14] . It is noteworthy that a higher proportion of students agreed with symptom continuum (70% for depression and 46% for schizophrenia) compared to those in the populations surveys including that of Singapore's (42% and 26% respectively in Germany; 58.2% and 28.5% respectively in France) [14, 24, 25] . One possible reason might be that nursing students have more opportunities for exposure to individuals with mental illnesses during their course of study, hence resulting in higher endorsement of symptom continuum compared to the general population. Our data also suggested that among nursing students who have close friends and family with problems similar to "X" (but not those who have experience dealing with someone like "X"), were more likely to endorse greater continuum belief than their counterparts. Again, this result may not be surprising given that long term exposure may play an important role in shaping beliefs and attitudes. Prolonged and intimate exposure has been suggested to lead to a positive attitudinal or perceptual change towards mental illness with improved benevolence (the view that the person is suffering psychologically, due to their misfortune, should be the subject of a kind and paternalistic protectionism based on care, personal attention, and material comfort), mental hygiene ideology (the idea that the person suffering from mental illness is similar to normal people, but with quantitative rather than qualitative differences) and interpersonal aetiology (the belief that the real cause of a mental illness are the problematic interpersonal relations) [26, 27] . Individuals with mental illness are often recognized as "strangers" and will remain a stranger when there is a lack of available cognitive patterns of interpretation. However, personal contact with affected individuals allows one to gain better awareness on the causes, symptoms and treatment options of mental disorders and thus provides one with the interpretational patterns to eliminate the recognized strangeness from mentally ill patients and eventually making him or her, an accepted other member [28] . On the other hand, our study found a negative association between years spent in nursing education and continuum belief score. The relationship between years of nursing education and continuum belief has not been well-researched and it is unknown why more experienced nursing students are less likely to endorse symptom continuity for mental disorders. Further research is needed to understand this. Our study may be the first to examine the association between continuum belief and the identification of mental illness. Our study revealed higher continuum belief score to be associated with the identification of person "X" as not having a mental disorder or vice versa after controlling for possible covariates. Studies looking at the relationship with stigmatization used the belief in continuity of mental illness symptoms as a proxy for separation between "us" and "them" proposed that those who endorsed stronger belief tend to show reduced stigma and less negative atittudes towards individuals with mental illness [14, 15, 25, 29] . Our study suggested that those who endorsed strong continuum belief may not even identify those individuals experiencing the given mental health symptoms as having a mental disorder, and instead may perceive it as the extreme end of symptoms perceived by the population in general, leading to lower stigmatizing attitudes and higher acceptance. Nonetheless, on a negative note, this finding has an important implication as it may suggest that healthcare trainees who endorse strong continuum belief are less likely to see mental health symptoms experienced by one to be a manifestation of a mental disorder, and are hence, unlikely to refer these individuals for psychiatric treatment.
The strengths of the study include that it has recruited a good representative of nursing students from the four main nursing schools in Singapore. The use of similar vignettes as those by Chong et al. (2016) [17] allows us to make meaningful comparison in terms of mental health literacy with the general population. The study also included factors such as intra-nursing school training in psychiatric nursing and continuum beliefs and explored their relationship with mental health literacy. To the best of our knowledge, no other study has looked into these variables in this area. One limitation, however, pertains to the use of vignettes that described persons with prototypical and severe symptoms, may not reflect real-life cases. Given that this is a group of healthcare professionalsto-be, it may be crucial to explore their ability to recognize more complicated cases such as those with comorbidities, and those with prodromal or uncommon symptoms. 
